ABSTRACT BACKGROUND: Unstable intertrochanteric fractures remain a challenging problem in elderly individuals due to high failure rates associated with internal fixation. Hemiarthroplasty is one treatment option for intertrochanteric femur fractures in elderly patients. The aim of the present study was to compare the reliability of cementless and cemented hemiarthroplasty for unstable intertrochanteric femur fractures in elderly patients.
are considered unstable. [3] The treatment of unstable intertrochanteric femur fractures is very challenging and is still a matter of discussion, especially in elderly patients. [4] Studies comparing internal fixation and hemiarthroplasty for unstable intertrochanteric femur fractures in elderly patients state that hemiarthroplasty is an alternative treatment with earlier mobilization and the same functional outcome compared to internal fixation. [4, 5] Although hemiarthroplasty has become popular for intertrochanteric femur fractures in elderly patients, there is no consensus whether cementless or cemented hemiarthroplasty is a better option. Cementation is associated with an increase in intramedullary pressure, consequently leading to fat embolization, which increases the mortality rates in cemented hemiarthroplasty. Bone cement implantation syndrome is a challenging problem, especially in patients with multiple comorbidities. Several studies examined the effects of cementing on morbidity and mortality with controversial results and pointed out the need for future studies.
INTRODUCTION
Hip fractures present a common source of morbidity and mortality among elderly people worldwide. Globally, the mean age of the population is increasing, and the number of hip fractures is expected to triple in the next 50 years. [1] Intertrochanteric hip fractures are extracapsular fractures common in elderly people with poor bone quality. [2] Classifications of these fractures are unreliable and therefore not useful in determining treatments. In general, fractures with comminution of the posteromedial cortex and subtrochanteric extension hemiarthroplasty were reported individually, [2, [10] [11] [12] to our knowledge, there has been no study comparing cemented and cementless hemiarthroplasty for intertrochanteric femur fractures in elderly patients. In the present study, we aimed to compare the reliability of cementless and cemented hemiarthroplasty for unstable intertrochanteric femur fractures in elderly patients.
MATERIALS AND METHODS
Between 2008 and 2010, 86 patients with AO type 31-A2 intertrochanteric femur fractures were included in this prospective study. Patients with pathological fractures, previous contralateral hip fractures, stable fractures and reverse oblique fractures were excluded from the study. Of the eligible patients, 46 of them underwent cemented hemiarthroplasty (Group I), and 40 of them underwent cementless hemiarthroplasty (Group II). Group I included 10 male and 36 female patients with an average age of 78 years (range 66-95 years). Group II included 8 male and 32 female patients with an average age of 76 years (range 65-92 years). There were no significant differences between the groups in age and gender ( Table 1 ).
The comorbidity scores of the patients according to the American Society of Anesthesiologists (ASA) criteria were recorded before the surgery. One operating surgeon performed the cemented and cementless operations with the same surgical technique. In Group I, cemented calcar replacement stems designed for proximal femur (Biomet Inc. Warsaw, IN, USA) were used ( Figure 1) . In Group II, PPF and taperloc femoral stems of the same company (Biomet Inc. Warsaw, IN, USA) were used ( Figure 2 ). The modified Watson-Jones anterolateral approach with the same surgical technique was used for all patients. According to the amount of displacement and bone quality, displaced trochanteric fractures were secured by Dall-Miles cable or pds suture in both techniques. Surgery time, amount of blood loss and blood transfusion were recorded. The perioperative interval was considered as the time between hospitalization and 72 hours postoperatively.
Follow-up visits were performed at 6 weeks, then at 3, 6 and 12 months and every year thereafter. Harris hip scores and walking ability of the patients were recorded during followup visits. Hip radiographs were evaluated for loosening of the femoral stem. Any change in the position of the stem, or a continuous radiolucent line wider than 2 mm at the bone-cement or bone-implant interface in at least two Gruen zones were accepted as loosening. Mortality rates of the groups in the follow-up period were recorded and reported as the perioperative, 3-month, 1-year and 2-year mortality rates.
Statistical Analysis
Statistical calculations were performed with SPSS 13.0 (SPSS Inc, Chicago IL, USA) and the results are expressed in mean and standard deviation. Comparisons between the groups were done with the Student t-test and chi-square test. A p value <0.05 was considered to indicate a statistically significant difference.
RESULTS
In Group I, six patients died perioperatively. During the follow-up period, 18 patients in Group I and 17 patients in Group II died. After 2 years of follow-up, 22 patients in Group I and 23 patients in Group II were alive. The mean follow-up period in Group I and II were 38 months (range 24-51 months) and 32 months (range 24-45 months), respectively. The number of patients with lower ASA scores (ASA 1 or 2) and higher ASA scores (ASA 3 or 4) were 17/29 and 11/23, respectively. There was no significant difference between the groups in comorbidy scores (p=0.600).
The mean surgical time was 89.13 (±8.51) minutes for Group I and 83.10 (±9.50) minutes for Group II. The surgical time was significantly shorter in Group II (p=0.004). The average number of units of packed red cells (PRCs) transfused were 1.10 and 1.24 in Group 1 and Group 2, respectively. Postoperative transfusion rates were similar in the groups (p=0.338). The amount of postoperative drainage was 540 (±119) ml and 469 The values are given as the mean and the number of patients with the standard deviation in parentheses.
(±131) ml in Groups I and II, respectively. The amount of postoperative blood loss was significantly lower in Group II (p=0.012). The mean duration of hospital stay was 9.10 days and 9.80 days, respectively (p=0.195). All patients were ambulatory during discharge. The mean Harris hip scores at the 3-month and 1-year follow-ups were 77. There were no significant differences between the groups regarding the Harris hip scores during the follow-up period (Table 2 ).
Before surgery, 35 patients of Group I and 30 patients of Group II walked without support (p=0.907). At the 3-month follow-up, the number of patients who were able to walk without support was 12 and 5, respectively. Group II had a significantly better outcome in walking ability (p=0.039). After 
(a) (b)
the 2-year follow-up, the number of patients who were able to walk without support was 14 and 13, respectively and there was no significant difference between the groups (p=0.626) ( Table 2 ). Radiographs of the operated hip were taken in every follow-up to evaluate loosening of the femoral stem. There was no osteolysis or implant failure, and as displaced fragments were secured, there was no nonunion of trochanteric major fracture in both groups during regular follow-up.
While six patients in Group I died perioperatively, none of the patients died in Group II, and the perioperative mortality rate was significantly higher in Group I compared to that of Group II (p=0.028). The number of deaths was 15 and 13, respectively, at the 1-year follow-up. Between the first and the second years, three patients from Group I and four patients from Group II died. Regarding the follow-up mortality rates, there were no significant differences between the groups (Table 3) .
DISCUSSION
As life expectancy increases with better medical care, hip fractures have become a common source of morbidity and mortality worldwide. [1] Hip fractures in elderly patients tend to present significant comminution and displacement due to inevitable osteoporosis in elderly patients. With the involvement of the greater and lesser trochanters, unstable intertrochanteric fractures are one of the most complex forms of hip fracture in elderly patients. Additionally, elderly patients have weak/porous bones that do not usually provide adequate purchase for internal fixation, leading to early biomechanical failure. Due to the high rate of failure, the best strategy for the treatment of unstable trochanteric femur fractures in elderly patients is still a matter of debate.
The first endoprostheses used in hip fractures were designed for cementless use, but cemented fixation has become the preferred technique thereafter. [1] Several studies showed that cemented hemiarthroplasty with or without calcar replacement was a good option in elderly patients with intertrochanteric femur fracture. [13] [14] [15] [16] As cemented hemiarthroplasty is more commonly used, the effect of cementation on mortality, caused by elevating the intramedullary pressure which leads to fat embolization, has become one of the main concerns of physicians. [6] [7] [8] 17, 18] Contradictory results were obtained in these studies. Elmaraghy et al. [6] suggested that cemented hemiarthroplasty had no effect on the formation of fat emboli, but Christie et al. [7] showed that cemented arthroplasty caused greater and more prolonged embolic cascades than did uncemented arthroplasty. In another study, Donaldson et al. [8] suggested that morbidity and mortality might be minimized by preferring cementless arthroplasty The values are given as the mean with the standard deviation in parentheses for HHS and the number of patients for WWS. The values are given as the number of patients.
in high-risk patients. A review article on 7,774 patients with hip fractures concluded that cemented arthroplasty caused significantly higher mortality. [17] Hossain et al. [18] reported eight cases of perioperative death after cemented hemiarthroplasty in elderly patients. Our results supported these studies, which suggested serious adverse effects of cement on mortality. Among 46 patients in the cemented group, 6 patients died during the perioperative period while there was no death among patients who had cementless hemiarthroplasty. The present study showed that cementation significantly increased the perioperative mortality rate, similar to the majority of the studies in the literature.
As cementless hemiarthroplasty appears to be an alternative treatment choice for intertrochanteric femur fractures in elderly patients, the reliability of cementless hemiarthroplasty in this age group has become the main concern of recent studies. [2, 5, [10] [11] [12] [13] The main argument against cementless hemiarthroplasty was the possible low osseointegration in osteoporotic patients leading to instability of the implant. Two recent studies reported an implant survival rate of about 100% after total hip arthroplasty after more than 5 years follow-up in patients older than 75 years of age. [19, 20] No implant failure was reported in the studies, which evaluated cementless hemiarthroplasty for unstable intertrochanteric fractures in elderly patients. [2, 4, 5, 10, 11] Even in cementless modular hip arthroplasty after failed trochanteric fracture fixation, none of the patients required reoperation due to the loosening of femoral prosthesis. [21] Our current study also supported the results reported in the literature and no implant loosening or failure was observed during 2 years follow-up.
To our knowledge, there is no comparative study between cemented and cementless calcar replacement hemiarthroplasty for unstable intertrochanteric fractures in elderly patients. In our current comparative study, we found that cemented hemiarthroplasty was associated with better outcomes only in walking without support during the early follow-up period. However, during the first year of follow-up, this advantage disappeared. Cementless hemiarthroplasty had shorter surgical time and lesser blood loss compared to cemented hemiarthroplasty; however those differences did not alter the transfusion rate. Regarding the functional outcomes, there was no difference between cemented and cementless hemiarthroplasty. The most important result of the present study was the significantly higher perioperative mortality rates after cemented arthroplasty.
Conclusion
Cementless hemiarthroplasty is a reliable treatment choice for intertrochanteric femur fractures in older age-group patients with early mobilization, acceptable functional results, low implant loosening rates, shorter surgery time, lesser blood loss and lower perioperative mortality rate.
